Salbutamol is a short-acting β 2 -adrenergic receptor agonist used for the relief of bronchospasm such as asthma and chronic obstructive pulmonary disease (COPD). It is mostly taken through an inhaler device. The comparative toxicity assessment between two salbutamol sulfate preparations containing hydrofluoroalkane (HFA) metered dose inhalers with 100 μg per puff was evaluated in selected patients with asthma and COPD after prescribing. An open label, non-randomized, non-interventional observational study was designed. A large cohort of patients with asthma or related respiratory disorder of the general population from Dhaka and Chittagong of Bangladesh were recruited and treated with prescribed generic preparation Azmasol inhaler and brand preparation Ventolin Evohaler. Total 508 patients with asthma and minor obstructive airway disease were selected by the general medical practitioners in Bangladesh those who visited out patient consultation center in hospitals and physicians' chambers and reported any adverse side effects of inhaled medications. There were no significant differences between the metered dose generic preparation Azmasol inhaler and Ventolon Evohaler among the patients treated with the medicines in asthma and related respiratory diseases in terms of adverse effects like immune system problem, dizziness, tremor, headache, nervousness, diarrhea, nausea, vomiting, heartburn, palpitation, skin rash, hypertension and taste feeling. It is concluded that Azmasol Inhaler, the generic salbutamol sulphate metered dose preparation containing HFA was as safe as the Ventolin Evohaler, a salbutamol sulfate brand preparation containing HFA when given to the patients in primary care after their physicians' visits. Both the preparations have shown the similar safety profiles after regular use.
INTRODUCTION
Pharmaceutical drugs are mostly synthetic products made from chemicals. They are meant to improve the health and well-being of patients by helping to prevent and treat disease, reduce pain and suffering, and extend and save lives. The drug regulatory authority of the respective country is responsible to regulate the safety, efficacy, and quality of all pharmaceutical drugs for use by human before and after the products enter into market. This department does this through a combination of scientific review, monitoring, compliance, and enforcement activities. In Bangladesh, the Directorate General of Drug Administration (DGDA) follows almost the same procedure for safety and efficacy of the marketed products. It aims to ensure that the public has timely access to safe and effective pharmaceutical drugs and those who need to know of safety concerns are informed. They also monitor the safety of marketed drugs by collecting, analyzing, and assessing domestic adverse drug reaction reports that are submitted by the pharmaceutical industry, health professionals, and consumers as well.
The necessity to measure the safety of new medicines in large populations of patients is well established [1] , when only a good number of patients are recruited into clinical trial programmes before a new drug is marketed [2] . It is only then that a comprehensive assessment of its safety can be made. A post-marketing surveillance is conducted in broadly based clinical settings contributes to the evaluation of drug safety. Controlled trials had shown that metered dose salbutamol inhalers using hydrofluoroalkane were comparable in terms of efficacy and safety to existing salbutamol inhalers using chlorofluorocarbon as the propellant [3] [4] [5] [6] [7] . Accordingly the post-market surveillance strategy ensures the benefits of using a drug without any risk. It fulfills the responsibility by gathering and assessing safety information [8] . The present study is designed to evaluate the safety assessment of Azmasol, a salbutamol sulfate pressurized, metered dose inhaler containing hydrofluoroalkane (HFA) prescribed to the patients in primary care by comparing it with Ventolin Evohaler using hydrofluoroalkane as propellant.
MATERIALS AND METHODS
An adverse drug reaction report form was prepared and filed up getting or extracting information from the patients' medical records or notes in the prescriptions written by the physicians. The general practitioners of different parts of Bangladesh were invited to participate in the study through a letter.
An independent steering committee was formed headed by the principal investigator. The committee's responsibilities was approving the study design, monitoring the progress, and reviewing reports of adverse events.
STUDY DESIGN
The method was followed as that of Ayers et al. [9] in an open label, non-randomized, non-interventional observational study. It was designed with a goal of recruiting rapidly a large cohort of patients' representative with asthma or related respiratory disorder of the general population from Dhaka and Chittagong of Bangladesh being treated with prescribed Azmasol inhaler 100 μg per puff and Ventolin Evohaler 100 μg per puff both containing hydrofluoroalkane. The prescription was made by the authorized physicians who have participated in the study upon invitation. Normal prescription practice was followed for prescribing the salbutamol metered dose preparation containing HFA after proper clinical evaluation.
GENERAL PRACTITIONERS
One hundred twenty general practitioners from different parts of Bangladesh were invited to participate in the safety assessment study. Out of them fourteen physicians from Dhaka and Chittagong, the two largest city of Bangladesh were responded to participate in the study. The letter of invitation described the rationale for replacing Azmasol a HFA containing salbutamol sulphate metered dose inhaler in place of Ventolin Evohaler and the number of patients to be enrolled.
PATIENTS
To generate a large population, patients were recruited in the ratio of one using a Ventolin Evohaler 100 μg per puff to four using Azmasol inhaler 100 μg per puff. They were considered for treatment with the hydrofluoroalkane inhalers only after the clinical decision had been made to start or modify salbutamol treatment diagnosed with asthma or other forms of diffuse reversible airways obstruction. Five patients in a territory were considered as a group. No ethnic patient was involved in the study.
DATA COLLECTION
Data were collected by the investigators from the patients' medical records from the hospitals and notes in the prescriptions during doctors' visits for the two month study period. The authenticity of data was ensured by conducting source data verification on one randomly selected patient in each group of five patients at each territory.
STATISTICAL METHODS
For data analysis SPSS was used. The sample size of 508 subjects is determined providing 80% statistical power to detect 0.15 difference of expected proportions between two treatment groups of patients at a significance level of 0.05 [10].
RESULTS
Altogether, 14 general practitioners (11.67%) accepted the invitation to participate and 25 confirmed after they had received a detailed description of the study. Fourteen of these general practitioners, are from Dhaka and Chittagong, participated and recruited a total of 508 patients (408 of whom were using Azmasol inhaler and 100 Ven- tolin Evohaler). The demographic data of the two patient groups were comparable in terms of age and sex ( Table  1 ). The first patient was enrolled on 04 June 2010 and the study was completed on 26 September 2011.
ADVERSE EVENTS
General practitioners recorded adverse events in similar proportions of patients in each group ( Table 3) . General practitioners attributed more adverse events to Azmasol inhaler than to Ventolin Evohaler but were statistically indifferent. No deaths were attributable to the condition for which salbutamol had been prescribed.
WITHDRAWAL FROM THE STUDY
Total five patients using the Azmasol inhaler withdrew from the study. Only 1.23% patients of Azmasol inhaler group withdrew for reasons unrelated to safety. These included intercurrent illness, lost to follow up, and taste. In the Azmasol group, two patients withdrew because they disliked the taste. Two patients using the Azmasol inhaler stopped taking study medication because of intercurrent illness and one due to lose of follow up. Other than these, most of the patients in both groups completed two months of treatment with the study medication.
DISCUSSION
A non-interventional, nonrandomized observational study was undertaken to document the post-marketing experience with Azamsol, a pressurized metered dose salbutamol inhaler using hydrofluoroalkane as the propellant. It aimed to evaluate the safety of a hydrofluoroalkane inhaler by comparing it with Ventolin Evohaler also containing hydrofluoroalkane, in patients prescribed with salbutamol in primary care. The study met the objectives of the safety assessment of marketed medicines [11] . The response rate of general practitioners to the invitation to participate in the study was very good (11.67%). Conventional wisdom regarding large mail shots suggests that a response rate between 5% and 8% is usual [9] .
The study highlighted several differences in study de-sign or conduct and outcome between a post-marketing surveillance and randomized controlled trials. We used the number of patients who had asthma or related respiratory disorders for which salbutamol had been prescribed as the primary outcome variable. This provided an objective indication of a severe exacerbation, likely to be documented fully in the patient's general practitioner records and to be less influenced by subjective perceptions of the effects of new medication. Other objective measures of asthma control are available, but incorporating these into the study would have meant imposing standardization of treatment upon general practitioners, which is contrary to the safety assessment of marketed medicines guidelines. In this nonrandomized safety assessment the study was not blinded. Here the prescribers were concerned about the dosage form and medication, and the patients were well informed and adhered to their medication. In randomized clinical trials both the prescriber and patient are often blinded to the medication, but this is clearly not usual in clinical practice. The ability to assess the use of medicines under normal clinical conditions would have been lost when the study been blinded [9] .
The proportion of patients reporting adverse events were similar in both groups, although it was confirmed the anticipated phenomenon that more events would be attributed to the Azmasol inhaler. The events most often considered by general practitioners to be related to the hydrofluoroalkane salbutamol formulation were those commonly associated with salbutamol treatment-tremor, dizziness, headache, heartburn, and palpitation (Tables 2  and 3) . Hendeles et al. [12] observed the same effects on central nervous system, gastrointestinal, heart and others systems during safety and efficacy comparison between hydrofluoroalkane salbutamol approved by FDA and CFC containing salbutamol which was intended to replace. This is unlikely to be the result of an increased availability of salbutamol since clinical studies have shown that the adverse event profiles of Azmasol inhaler and Vento-lin Evohaler are the same [3] [4] [5] [6] [7] .
CONCLUSION
The findings support the experience of safety assessment study of Azmasol, a metered dose salbutamol inhaler preparation containing hydrofluoroalkane as propellant, manufactured by BEXIMCO Pharmaceuticals Ltd., Dhaka, Bangladesh showing that it does not change the safety when compared with Ventolin Evohaler the standard hydrofluoroalkane containing salbutamol formulation. The study design was successful in terms of the number, rate, and spread of patients recruited, and shows that it is possible to fulfill the recommendations of the safety assessment of marketed medicines.
